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To the Editor:
We thank Theoharides and Leeman1 for their positive

comments on our review,2 which focused on recent developments
in the understanding of humanmast cell biology. It is gratifying to
see this large number of recent scientific reports from which we
selected only a portion of many interesting and novel
experimental approaches and observations. The understanding
of mast cell biology has lagged somewhat behind studies on other
effector cells because mast cells do not normally occur in blood,
there is no human condition characterized by the absence of mast
cells in all tissues, and there is no pharmacologic therapy that
specifically and only silences mast cell function. However, the
relatively recent availability of human mast cell lines, including
LAD2 cells developed in our laboratory,3,4 along with improved
techniques to more easily culture human mast cells5 and to
more easily obtain mast cells from human tissues such as
skin and marrow,6,7 have facilitated research into this interesting
cell.

In the 2 more recent articles cited by Theoharides and Leeman,
they reported that IL-33 regulated IL-31 gene expression in the
LAD2 cell line stimulated with substance P (SP)8 and that com-
bined treatment of SP and IL-33 markedly enhanced TNF synthe-
sis and secretion from LAD2 cells and mast cells cultured from
human umbilical cord.9 The authors also suggest a physical inter-
action between the receptors for SP (neurokinin 1 receptor; NK1)
and IL-33.9 It is important, however, that such experiments are
taken to the next level. For example, mast cells may be obtained
from human skin. Such cells may respond very differently from
cell lines and mast cells differentiated in vitro from progenitors
due to epigenetic changes and in the context of in vivo tissue dif-
ferentiation. And ideally, it would be even more convincing to
show within tissues similar outcomes in inflammation where SP
and IL-33 are produced in the same inflammatory reaction. It
might also be possible to use mouse (eg, mice genetically defi-
cient in NK1 or in the receptor for IL-33) and humanized mouse
models as we review in our article.2 These approaches might help
to assess the physiopathological implications of the interactions
between SP and IL-33.

Nevertheless, such in vitro modeling is important in that it
shows us possibilities and, in this case, potential important inter-
actions between human mast cells, SP, and IL-33.

Ana Olivera, PhD

Dean D. Metcalfe, MD

From the Mast Cell Biology Section, Laboratory of Allergic Diseases, National

Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda,

Md. E-mail: Ana.olivera@nih.gov.

Disclosure of potential conflict of interest: The authors declare that they have no relevant

conflicts of interest.
REFERENCES

1. Theoharides TC, Leeman SE. Effect of IL-33 on de novo synthetized mediators

from human mast cells. J Allergy Clin Immunol 2019;143:XX-XXX.

2. Olivera A, Beaven MA, Metcalfe DD. Mast cells signal their importance in health

and disease. J Allergy Clin Immunol 2018;142:381-93.

3. Arock M, Wedeh G, Hoermann G, Bibi S, Akin C, Peter B, et al. Preclinical human

models and emerging therapeutics for advanced systemic mastocytosis. Haemato-

logica 2018 https://doi.org/10.3324/haematol.2018.195867.

4. Kirshenbaum AS, Petrik A, Walsh R, Kirby TL, Vepa S, Wangsa D, et al. A ten-

year retrospective analysis of the distribution, use and phenotypic characteristics of

the LAD2 human mast cell line. Int Arch Allergy Immunol 2014;164:265-70.

5. Yin Y, Bai Y, Olivera A, Desai A, Metcalfe DD. An optimized protocol for the gen-

eration and functional analysis of human mast cells from CD34(1) enriched cell

populations. J Immunol Methods 2017;448:105-11.

6. Akin C, Brockow K, D’Ambrosio C, Kirshenbaum AS, Ma Y, Longley BJ, et al.

Effects of tyrosine kinase inhibitor STI571 on human mast cells bearing wild-

type or mutated c-kit. Exp Hematol 2003;31:686-92.

7. Kambe N, Kambe M, Kochan JP, Schwartz LB. Human skin-derived mast cells can

proliferate while retaining their characteristic functional and protease phenotypes.

Blood 2001;97:2045-52.

8. Petra A, Tsilioni I, Taracanova A, Katsarou-Katsari A, Theoharides T. Interleukin

33 and interleukin 4 regulate interleukin 31 gene expression and secretion from hu-

man laboratory of allergic diseases 2 mast cells stimulated by substance P and/or

immunoglobulin E. Allergy Asthma Proc 2018;39:153-60.

9. Taracanova A, Alevizos M, Karagkouni A, Weng Z, Norwitz E, Conti P, et al.

SP and IL-33 together markedly enhance TNF synthesis and secretion from

human mast cells mediated by the interaction of their receptors. Proc Natl Acad

Sci U S A 2017;114:E4002-9.

https://doi.org/10.1016/j.jaci.2018.09.015
1

Delta:1_given name
Delta:1_surname
mailto:Ana.olivera@nih.gov
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref1
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref1
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref2
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref2
https://doi.org/10.3324/haematol.2018.195867
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref4
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref4
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref4
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref5
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref5
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref5
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref5
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref6
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref6
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref6
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref7
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref7
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref7
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref8
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref8
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref8
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref8
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref9
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref9
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref9
http://refhub.elsevier.com/S0091-6749(18)31366-6/sref9
https://doi.org/10.1016/j.jaci.2018.09.015

	Reply
	References


